Silencing the mannose 6-phosphate/IGF-II receptor differentially affects tumorigenic properties of normal breast epithelial cells.
Although loss of the mannose 6-phosphate/insulin-like growth factor-II receptor (M6P/IGF-IIR) in breast cancer is believed to play a role in tumorigenesis, it has not been demonstrated that M6P/IGF-IIR loss is sufficient to confer a malignant phenotype in an untransformed cell. We investigated the impact of M6P/IGF-IIR silencing using phenotypically normal (MCF-10A) and oncogenically transformed (MCF-10T, the c-Ha-ras transformed derivative of MCF-10A) human breast epithelial cell lines as model systems. In both cell lines, silencing of M6P/IGF-IIR increased cell proliferation and motility, with the effects being more pronounced in MCF-10A cells. Although anchorage-independent growth was increased by M6P/IGF-IIR silencing in MCF-10T cells, MCF-10A cells did not acquire the ability to grow in soft agar. Conversely, reduced M6P/IGF-IIR expression increased the invasive potential of MCF-10A cells, but did not enhance the already high rate of invasion of MCF-10T cells. M6P/IGF-IIR silencing had no effect on basal or IGF-II-stimulated IGF-I receptor (IGF-IR) or AKT phosphorylation in either cell line, but both were abrogated by IGF-IR kinase inhibition, which also reduced the stimulatory effect of M6P/IGF-IIR silencing on proliferation under basal and IGF-II-stimulated conditions in both cell lines. However, cell motility was neither stimulated by IGF-II nor reduced by IGF-IR inhibition, suggesting that potentiation of specific tumorigenic features in response to M6P/IGF-IIR silencing involves IGF-II- dependent and -independent mechanisms. Collectively, these data suggest that M6P/IGF-IIR silencing alone is insufficient to confer a tumorigenic phenotype, but can enhance tumorigenicity in an already transformed cell.